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‘J’l]is ])a]m prmm]ts t]]c f i r s t  cx])cri]]lcnta]  cvidcmcc  tl]at tl]c ]Jol:lli]]]cl~ic. brig;l]trlcss
tl(:]]~])(;l~itll](:s of sca  surfaces  arc  sc]lsit,ivc tc) OC.C811  wind direction  i]] tllc i]lcidc]lcc  allp;lc
rallg(! of 30 to 50 dc!gms. our C!xpcrilllmtal data were Cc)llc!ctd by a 1{-balld  (19.35 G]lz)
]dari]nc!tric radio]nctm  (WI Nl)liAl))  ]nou]]tcxl o]] the  NASA 1)(;-8  aircraft ,  A set of
aircraft  radio]ndcr  fligl]ts was sllcccssfully  co]n])lctcd  i~] Now!lllljcr  1993. WC ])crforlnd
circ]c  flip;llts over N] )1 IC ]noorcd blloys dc])loyccl off tl]c nortl]cml California coast, which
l)rovidcd c)cmrl wind ]]]c:is~llcll]c]lts. ‘1’llc first WI NI)I{AI) flight was made CH1 NovcIIllNr
4, 1993. ‘.l’l]cre was clear weather with a wind s])ccd of 12 lrl/s at 330 dcgrccs  arcmnd
t]]c }’t. Arc]]a  bU[Jy. WC circled tl]c buoy at tllrcc i]]ci(lmlcc a]lglcs, m]d :111 data WI]CI1
])lottcd  as functions of azi]~lutll  angles snow clear modulations of several dcgrccs  ]{clvin.
At  40  dcg;rccs i~]cidel]cc a~]g]c,  tllcrc was a 5 dc,grecs K e l v i n  ])cak-to-~mak sigrlal ill tllc
SCCOIIC1 Stokes  })a,ralnctcr  Q :111(] tl]c t]]ird  Stokes l)arn]nctcr U. ‘J’l]c Q data ]]laxi~nu]n is
ill tllc u])will(l  dircctio]l  a.]]d lJ IJas a  45  clegrccs }Jl]asc sl]ift, ill azi]llutlj  - as ])rcdict,d  b y
tllmry.  ‘J’llcrc is also m] u])/dow]lwilld  asymInct,ry  of 2 dcg.rccs Kelvin  in tllc Q data, and
1 [lcgrcc  l{dvi]l i]] tllc (J d a t a . ‘J’lle dtita collcctcd  a t  50 dcgrcm  incidc]lce  a]lglc SI1OW
vmy si]]]ilar wi]]d d i r e c t i o n  si~natllrcs  to tllc SSM/1 ]nodcl fu]]ctio]l.  A(lditio]lal  fligl]ts
lvcrc ]]]adc cm ot]]cr  days Il]]dcr cloll(ly cc)]]ditiolls, l)at-a takcm at a wi]ld sj)cxxl  of 8 IJ1/s
S11OW t]]at  at, 4(J dcgrccs  i]lcidmlcc  ~~ al]d lJ ]]ave a  sIJId]cr  azil]luth:d  l]lodll]atioll  of 3
(Ieglcm  l<dvi]l,  ])rohably  CIUC to tllc l o w e r  wil]d s~)ccd. Additionally, tllc silnlllta]]cous]y
rccor(lcd  vi(lco ilnagcs  of sm surfaces suggest tlmt  Q a.rlcl U data were lCSS sensitive to
clouds, I)rca.ki]lg  waves all(l whitecaps , while the 7:, and 7jl illcrcascd  by a fcw dcgrccs
l{clvi]l  wllcu]  tllc radimllctcr  Ijcxiln crossed over clouds, c)r t]]crc was a suddclJ i]lcrcasc  of
wl]itcca])s i]~ tllc radio  ]ncter footl)ri]]t, ‘1’lIc results of cmr aircraft flights clearly iI]dicatc
that) l)assivc ]mlarilnctric radiolnctry  is a vial)lc ol)tion  ill s]mcc rclIlotc  scnsil]g of occrrIl
sIIlfac.c will(l direct, io]l as wd] as wil](l S])cxd,


